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INTRODUCTION

This purpose of this memorandum is to further develop the design criteria for the North Creek Storage
Facility to be located in dlose proximity to the North Creek Pump Station. The facility Steisflat and
located in the middle of the Quadrant Business Park near Interstate 405 in Bothell. The site and North
Creek Pump Station are shown on Figure 1.

North Creek Pump Station

Figure1l: North Creek Storage Facility Site
L ooking Southwest from the Northeast Corner of the Site

Under the current Regional Wastewater Services Plan (RWSP) agreement this facility is scheduled to be
on-line by the end of 2002 to provide additiond protection againgt overflows into Lake Washington
upstream of the Kenmore Interceptor. This memorandum is not intended to solve dl the issues for this
storage facility but be afirst step toward final design. There will be additiona discussons during the course
of predesign to resolve issues outlined in this planning study. A workshop sesson was held at HDR on
October 19, 1999 to develop the design criteriafor this proposed facility. The goals of the workshop
were:

Discuss design, operation, and maintenance issues regarding storage.
If possible, reach an agreement on design criteriafor these issues.
Record issues that cannot be resolved for the final design consultant to address.
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The meeting minutes from this workshop sesson areincluded in Appendix A.

DESIGN CRITERIA

Asaresult of this workshop session and other sources of information, design criteria were developed.
Some issues were |eft unresolved while others will be further refined during fina design.

System Hydraulics

Gravity conveyance should be used as much as possible to minimize the pumping costs and maintenance
requirements for the storage facility. 1t isfeasbleto fill the storage basin by gravity, but some pumping will
most likely be required to completely empty the storage basin. The physica congraints on gravity storage
include the following:

Minimum water surface eevation in the North Creek Pump Station wetwell: 108.0 feet.
Maximum water surface elevation in the North Creek Pump Station wetwell: 114.5 feet.
Elevation of overflow welr in the existing Diverson Structure: 114.50 feet

Water surface elevation in Lake Washington: 113.5 feet (winter) and 115.5 feet (summer)

If the diverson structure were to be located adjacent to the North Creek Interceptor, upstream of the
pump station diverson structure in the locations shown on the drawings in Appendix B, the maximum depth
available for gravity storage would be gpproximately four feet. This gravity drainage depth could be
increased by one to two feet if the diverson structure is connected to the 54-inch influent line to the North
Creek Pump Station. A hydraulic profile for the storage facility and related conveyance componentsis
outlined on Figure 2.

The capacities of the interceptors and pump station are:
Capacity of the North Creek Interceptor: 29 mgd?
Capacity of the Bothdl-Woodinville Interceptor: 28 mgd
Firm capacity of the North Creek Pump Station: 36 mgd

Based on these capacities, the peak flow though the storage facility diversion structure and to the storage
facility islimited to 57 mgd, or 22 mgd if the North Creek Pump Station is operating.

It was suggested at the workshop that the firm capacity of the submersible pumps used to dewater the
basin should be such that the storage facility can be dewatered in 12 to 24 hours.

1 The capacity of the North Creek Interceptor will be exceeded in 2014 according to the trunk analysisincluded in
Wastewater 2020 Plus Conveyance and Treatment Alter natives Screening and Refinement, January 1996.
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Storage Volume

The recently adopted RWSP cdls for the congtruction of 6 million gallons (MG) of off-line storage at
North Creek by 2002. The RWSP dso calsfor the congtruction of 10 MG of storage in anew North
Lake Interceptor in Kenmore, Therefore, the minimum storage volume for the facility is6 MG. If the
North Plant is not constructed until after 2010, additiona storage will be valuable in the North Lake
Washington area. Since this additiona storage may prove ussful, the feasibility of storing 14 MG at the
North Creek ste was aso evaluated. With congtruction of storage in the North Lake Interceptor, the
maximum useful storage volume & the North Creek site will probably be limited to 6 MG.

After the storage facility is congructed, the City of Bothdll plans to congtruct a soccer field on the site. Due
to the condruction of this soccer field above the underground storage facility, it will be impractica to
provide additiona storage & the site once the facility is constructed.

With the congtruction of the North Treatment Plant, wastewater storage may no longer be required at
North Creek. With thisin mind, the facility should be congtructed to dlow future storage of reclaimed
wastewater effluent for reuse.

Site Layout Restrictions

Future congtruction of a soccer field on top of the site implies a need to design the storage to minimize
additional congtruction or maintenance activities that would disturb the soccer field. Therefore, Siting of
extra storage capacity must consider recreationa use of the facility.

At thistime, it is assumed that the soccer field will meet the minimum Federation Internationd de Football
Asocigtion (FIFA) requirements. The size of the field should be discussed with the City of Bothell Parks
and Recreation Department who would congtruct, operate, and maintain the field. The minimum FIFA
soceer field dimensions are depicted on the Ste drawings included in Appendix B.

Additiond dte layout redrictionsinclude:

High groundwater elevation (within 5 feet of the ground surface)

Sengtivity of some nearby high technology facilities to vibrations from congtruction equipment.
Need to redtrict vehicle access to the field, especidly the entrance road to the pump Station. This
entrance road must be kept clear at al times.

Allow for vehicular access by the largest KCWTD boom truck.
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Diversion Structure

The diverson structure for the storage facility will probably be smilar to the existing diverson structure for
the North Creek Pump Station at the junction of the North Creek, and Bothell-Woodinville Interceptors.
The storage facility diversion structure could be located ether hydraulicaly upstream of the exigting
diversion structure on the North Creek Interceptor or hydraulicaly downstream on the 54-inch wetwell
influent line.

The diverson gtructure should have aweir for norma operation and gates to control the flow of

wagtewater out of the storage facility and dlow flow into the storage facility if desred. A welr inlet would
minimize the quantity of solids entering the storage facility from the sewer and dlow for passive activation of
the storage facility.

Other design criteria discussed in the workshop session for the diverson structure include:
- Provisions for maintenance of gates and weirs

Use of variable gatesto assst in pacing outflows by both gravity and by pumping
Use of sdectable vs. open weirsto handle overflows
Placement of the diverson structure to facilitate flows into more than one conveyance line (west or
south)
Locating the diversion structure and the return in the same structure
Determine if wastewater should flow into the storage facility by gravity done or viaan operationa
decison
Identify where relief needs to be provided in the conveyance system o that flowsinto and out of
the storage facility can be controlled.

Access Requirements

Severa access issues were discussed during the workshop session including the ease of entering and exiting
the storage facility and strategic locations for fire hose connections and utilities. Given the different access
philosophies, the workshop participants recommended that a subgroup be formed to examine access
ISSUes.

Discussion aso included recommendations that any access lift dabs should be able to be moved by aboom
truck and that driving access should be wide enough to accommodate these vehicles. In addition, access
structures need to be designed for an HS-20 load.

Other design criteria discussed that are related to accessinclude:

“Kid-proof” access

Preference for sairs (not spiral stairs) over ladders

Access hatches large enough for skid loaders and adequate bottom floor width to accommodate
such equipment

Eadly accessble first storage tank cell
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Separate access points for each compartment in the storage tank or accessto a utilidor.

Washdown Facilities

There are anumber of washdown technologies designed specificaly for CSO storage facilities. Given the
number and diversity of technologies, it was recommended at the workshop that a subcommittee be
formed to evauate the equipment available. These technologies include:

Tipping troughs/buckets.
Water cannons
Flushing gates

A review of these technologiesisincluded Appendix C.

Storage Facility Pump Station Criteria

Based on the discussion at the workshop session, the following criteria were developed for the storage
facility pump gation:

Building the pump station underground may ease permitting the facility.

Use fixed speed, submersible pumps

Design capacity to dewater that portion of the basin not decanted by gravity in 12 to 24 hours
and meet the capacity of the hydraulic cleaning requirements of the storage facility.

Odor Control/Ventilation

The design of odor contral facilities and ventilation will be dependent upon the volume of the facility and
access requirements. The King County Odor Control Task Force should be involved during final design to
resolve the issues devel oped during the workshop session including:

The frequency of ventilation: Continuous or intermittent.

Ventilation required for corrosion control.

Necessity of permanent odor control equipment.

Type of scrubber: Activated carbon or compost biofilter.

Determineif the exigting activated carbon scrubbers at the North Creek Pump Station could be
used.

For the 6 MG storage tank shown in Appendix A and a ventilation rate of 2 air changes per hour (ACH)
for an empty facility and 6 ACH when the tank is full of wastewater, approximately 50,000 cfm would be
required. To convey the air displaced by 57 mgd, the maximum feasible wastewater flow into the storage
facility, aventilation rate of approximately 5,300 cfm would be required.
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Instrumentation, Controls, and Data Collection

Monitoring requirements discussed at the workshop session include:

Water surface devation in each cdll of the storage facility.
Water surface devation upstream of the weir in the diversion structure.
Potentid level instrumentation includes bubblers and ultrasonic level detectors.

Thislevd instrumentation should alow for monitoring the flow rate into and out of the basnsaswell as
volume of wastewater stored.

Other parameters that may be monitored include:

Dewatering pump operation and discharge rate.
Rainfadl datafrom the nearest rain gauge.

Control and instrumentation display should be available at the North Creek Pump Station and Renton Main
Control.

Information on data collection and basin operation for CSO facilities in Michigan isincluded in Appendix
D. The memo entitled “CSO Evauation Plans Data Collection and Transfer Guide” may serve as the
bass for data collection for the North Creek Storage facility. However, the data collection requirements
for the North Creek Storage Fecility are likely to be sgnificantly less stringent since the facility will only be
used for storage and not treatment.

Architecture

Any above ground structures associated with the storage facility should have a brick fagade to match the
exterior of the North Creek Pump Station. Potentia above grade structures include the odor control
facility and access structures to the storage facility. These facilities should be well clear of the soccer field.

Electrical and Lighting

Electrical feed could come from the existing North Creek Pump Station since the power requirements
should be rdatively smal compared to those for the pump station. The size of the dewatering pumps,
which will require the mgority of the eectrica load for the storage facility, is dependent upon the
dewatering time, storage volume, and tota discharge head on the pumps. Based on a maximum
dewatering volume of 14 MG and on a dewatering time of 24 hours, and additiona loads for lighting and
ventilation, the gpproximate maximum eectrical load for the facility would be 200 kW. For asmadler
volume of 6 MG, the maximum electrical load would be reduced by gpproximately 80 kW.
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Interna and externd lighting will need to be resolved during find design. Unresolved issuesindude

Theintengty of lighting insde each sorage cell.
NPFA reting of the storage cdlls asthis rdaes to any ventilation system.
Whether to have permanent externd lighting or portable units.

Landscaping

Landscaping will need to meet the requirements of the Quadrant Office Park and will most likdly be smilar
to the exigting landscaping for the North Creek Pump Station.

Geotechnical Issues

The mgor geotechnical concerns for the storage facility include dewatering during congtruction and uplift
forces on the storage structure. The groundwater level iswithin afew feet of the ground surface.
Dewatering would require a cofferdam and wellpoints outside of the cofferdam to depress the locdl
groundwaeter table. Protection againgt uplift could be accomplished with a combination of concrete mass,
extended flanges on wall footings, and tenson-uplift piles. In addition, no borings have been taken within
the storage tank site, so borings will be required as part of the new foundation investigation for the storage
tank.

OPERATION AND MAINTENANCE

The operation and maintenance (O& M) of the proposed facility was discussed during the workshop
sesson since minimzing facility operation and maintenance cogts and maximizing worker safety will need to
be addressed during design of the facility. Two gpproaches to facility operation and maintenance were
discussed:

Desgn afacility for frequent access including ventilating the storage areaat 12 ACH per hour and
provide permanent lighting.

Design the fadility for infrequent accessinduding lighting for safety purposes only and dlow remote
observation of the facility.

After discussion of the dternatives, it was agreed that a separate committee would be formed to examine
O&M and evduate how other municipdities have operated and maintained smilar facilities. Appendix D
includes papers on the operation and maintenance of CSO storage facilities. Since these papers were
written, severd municipaities have congtructed CSO storage facilities with flushing gates and volumes
gregter than 1.5 MG. These municipditiesinclude: Sarina, Ontario; Cheboygan, Michigan; Bidderford,
Maine, Chattanooga, Tennessee; and Corvallis, Oregon.
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In addition, personnel at Seattle Public Utilities were contacted to discuss their experiences with small CSO
Storage facilities. In generd, SPU personnd recommended as smple a design as possible, especidly no
mechanica equipment, snceit is difficult to maintain equipment in the sorage facilities. From these
discussions and subsequent review of SPU facilities, it was apparent that the facilities owned and operated
by SPU are dgnificantly different than the proposed North Creek Storage Facility and more relevant
information on large storage facilities could be obtained from other municipalities.

Security

Security needs to be provided for this proposed storage facility smilar to other KCWTD off-gite facilities.
Some of the security need and concerns identified at thistime include:

Padlocks

Attention to grading around the facility, particularly access hatches

Attention to avoiding attractive nuisances as much as possible

Fencing, gates and other meansto restrict access to the storage facility that will have to be
discussed with the Quadrant Office Park

Access/Confined Space Requirements

The potion of the storage facility used to store wastewater will likely be classified as a permit required
confined space according to Occupationa Health and Safety Standard 1910.146. As such, suitable
precautions and training will be required before personnd can enter the facility. Access should be designed
to maximize worker safety regardless of regulatory requirements. Adequate ventilation will be required
prior to personnel entering the facility. Given the Size of the facility and only periodic access required,
portable ventilation equipment should be considered.

Startup/Training Requirements

Typicdly, other municipdities have required at least 30 days of testing the facility and associated equipment
prior to bringing the facility on-line. Since the storage facility will include permit required confined spaces,
confined gpace training will be required for operation and maintenance personne in addition to the sandard
KCWTD training for off-gte facilities. In addition, it is recommended that the facility equipment be tested
following maintenance and cleaning of the facility and prior to bringing the facility back on-line.

Operations and Maintenance Manual

The operation and maintenance (O& M) manual should be integrated with the North Creek Pump Station
O&M manua since the operation of the two facilities will be so closdly tied together. The manua should
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a0 include more extensive information on the equipment in the facility Since this equipment will only be

operated periodicaly. During the workshop session, it was recommended that the manua emphasize clear
communication between personnd insde and outside the facility when cleaning and maintenance operations
are underway to ensure worker safety.

SUMMARY

Based on the workshop session and work to date, there are severa design criteriathat remain to be further
developed as a part of the design process. The status of these design criteriaare summarized in Table 1.

Tablel: Design Criteria

Criterion

Summary

Further Study / Information Needs

Hydraulics

Gravity in. Gravity out as much as
possible.

Peak inflow and outflow rates.
Confirm timing of North Creek
Interceptor parallel.

Storage Volume

Minimum = 6 MG; Maximum = 14 MG.
RWSP and North Plant dependent.

Storage Volume

Site Restrictions

Soccer field. No access within field.
High groundwater. Safe clearance
between any above grade structures and
the soccer field.

Diversion Structure

Overflow weir to minimize solids
conveyed to storage facility and allow
passive activation of the storage.

Location. Configuration once
hydraulics are defined.

Access Requirements

Committee should be formed to evaluate
alternatives.

Determine frequency and philosophy
of access to storage area.

Washdown Equipment

Committee should be formed to evaluate
alternatives.

Select system(s).

Storage Facility Pump Station

Location: All underground
Pump type: Fixed speed submersible.
Firm capacity: Dewater tank in 24 hours.

Storage/dewatering volume to size
pumps.

Ventilation

Undecided

Determine air exchange rate.

Odor Control

Committee should be formed to evaluate
alternatives.

Determine if odor control is required.
Select system

Instrumentation and Controls

Monitor: Water surface elevation in each
cell and diversion structure.

Type of equipment

Architecture/Landscaping

Any above grade structure should match
the style of the pump station.

Electrical and Lighting

Electrical feed from the NCPS.

Lighting in the tank. Type and
intensity of external lighting.

Operation and Maintenance

Access issues unresolved.

Analyze the operation and
maintenance of storage facilities
similar to that proposed.

Geotechnical

Groundwater within a few feet of the
surface. Storage facility will be built
below peat and clay layers.

Multiple borings required to
determine soils within storage facility.
Additional borings required if odor
control facility is required.
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ALTERNATIVE EVALUATION

Conceptud leve dternatives were developed based upon the findings of the workshop sesson and work
to date. These dternativesinclude:

A cast-in place rectangular basin to store 6 or 14 MG; and

A number of parallel box culvertsto store 6 MG. Pardld box culverts were evduated in the
conceptud design since 12-fott diameter pipes, the largest Sze available, could provide sufficient
Sorage within the exigting Site condraints

In the future, this storage facility may no longer be required for wastewater storage. In this case, it would
be possible to use the facility to store reclaimed wastewater for reuse. The design modifications provided
to dlow the storage tank to be used for reclaimed water storage and digtribution in the future include:
- Inflow piping, pump discharge, and overflow piping.

Provision for future reuse pumps. At thistime, it was assumed four large, high head (>200 HP)

vertica turbine pumps would be ingtaled to pressurize the reuse water digtribution system.

The electrica and mechanica equipment associated with these pumps would be located below

grade in the utilidor and mechanica area at the north end of the storage facility.

The conceptua design drawings for these dternatives are included in Appendix B.

Assumptions

Severd design criteriaare unresolved at thistime. Therefore, severa assumptions were made to provide a
basis for the development of the conceptud design. These design assumptions include:

The structure will be accessed infrequently. Personnel access and egress from the storage tank will
be through hatches. For the storage tank aternative, buried concrete dabs have been provided
with an opening large enough to accommodate a skid |oader (Bobcat).

A groundwater cutoff wall extending to about half again as deep as the excavation required will be
condructed using sheetpile around the perimeter of the storage facility Ste.  Dewatering wels
around the sheet pile curtain will be used to dewater the Ste for congruction of the tank. The
dewatering system and sheet piles will be removed at the completion of congtruction.

Where the weight of the Structure and soil resistance are not sufficient to prevent flotation of the
Sructure, auger cast tenson-uplift piles would be used to resist the buoyant uplift force on the tank
after congtruction is completed.

For the storage tank dternative, the tank will be divided into four basins that will fill sequentidly
during astorm. For smaller ssorms when the tank is used grictly for storage, less than four basins
may be required. Thiswill minimize the maintenance and cleaning required of the tank at the end of
the storm.

Separate influent and outlet pipes with a minimum full-pipe capacity of 22 mgd will connect the
storage facility to adiverson structure at the North Creek Interceptor.
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Pumps with afirm capacity to empty the storage facility in 24 hours will be provided.

Flushing gates will be incorporated into each of the basins to facilitate cleaning and remova of
stled solids. A smdl diameter pipe will be provided from the influent to the flushing gate reservoir
to preferentidly fill the reservoir firg evenin asmdl gorm. The gates will be mounted in a Sx-foot
wadl a one end of the basin. When the basin is dewatered a smdl pool of water will be retained
behind the wal. The flushing gete will open alowing a wave of water to move through the basin
towards the sump and scour solids from the basin bottom.  The wave will be contained within
training walls

Washdown water will aso be provided but the primary means of tank cleaning will be the flushing
gates. The washdown water would be provided through a high-pressure water system and
connections for fire hoses and water cannons.

Tank access will be provided a severd locations including over the submersible pumps.

The tank will be ventilated to provide 6 ACH when the tank is full and about 2 ACH when empty.
Specific odor control equipment is not recommended at thistime.

Minimd lighting will be provided insde the tank.

Flow monitoring will not be included.

Fire suppresson equipment will not be included.

To minimize the equipment that would need to be maintained in the storage area, mechanica
cleaning equipment, such as chain and flight clarifier mechanisms were not included.

Equipment such as submersible pumps and other items that will need to be accessed frequently by
maintenance personnd have been located a the north end of the facility in or adjacent to the
utilidor to avoid conflict with access to the North Creek Pump Station and soccer field.

These design criteriaare preiminary. It is expected that these criteriawill be revisited, discussed, and
modified as a part of the design process.

PERMITTING

King County met informally with the City of Bothel (Bothell) to discuss permitting requirements. In this
mesting, Bothd| indicated they are congdering the storage facility as Phase 2 of the North Creek Pump
Station project and, therefore, land use issues resolved during the permitting process for the North Creek
Pump Station would apply to the storage facility. Thus, no land use permits would be required for Phase 2.
However, Bothell has determined that grading, building and right-of-way invasion permits will be required.
In addition, dewatering/erosion contral, traffic control, and fire issueswill need to be addressed in the
permitting process.

The project must comply with al codes listed in the Bothdl Municipa Code and dl fees identified in the
current fee resolution adopted by the city council and gpplicable code. The Pregpplication Memorandum
prepared by Bothdl provides additiond detail on their expectations, a copy of whichisincluded in
Appendix C. A forma pregpplication meeting will provide additiond, specific permitting requirement
details.
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A Notice of Congtruction (NOC) will be required from the Puget Sound Air Pollution Control Agency
(PSAPCA) since this project will potentialy release malodorous gases. This permit should befiled at least
60 caendar days before construction.

SEPA Process

The State Environmentd Policy Act (SEPA) Chapter 43.21C Revised Code of Washington requires all
governmenta agencies to congder the impacts of a proposa on the environment before making a decison
related to the proposa. Many permit applications trigger the SEPA process and certain permits may not
be issued until the SEPA processis complete.

A SEPA DNSwas issued for the North Creek Diverson Project in July 1996. The environmental
checkligt for the project mentioned the possible addition of storage capacity at the project site. However
the environmental checklist did not include any project details or address dl the environmenta impacts of
the proposed North Creek Storage Project.

Two dternatives are available to satisfy SEPA requirements for the proposed project. Thefirgt isto
prepare a new environmenta checklist and issue anew DNS for the project. The second is to adopt and
addend the July 1996 DNS for the North Creek Diversion Project. The addendum would add only new
information related to the storage project. Much of the information in the 1996 documentsis applicable to
the torage project and would not need to be repeated. The public comment period for both aternatives
would be 14 days.

SCHEDULE

A preliminary schedule was developed to design and construct a6-MG storage facility. Based on this
schedule, which isincluded as Figure 3, the project would include the following milestones:

Milestone Date
Finalize Scope of Work January 2000
Findize Storage Volume January 2000
Findize Design Parameters March 2000
50 Percent Design Complete May 2000
100 Percent Design Complete August 2000
Advertise For Bid October 2000
Notice to Proceed for Construction December 2000
Finish Condruction November 2002
Storage Facility On-line January 2003
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Prdiminary capital costs were developed based on the design criteria outlined above for the minimum and
maximum storage volumes. These costs are summarized in Table 2.

Table 2: Opinions of Probable Cost (Seattle 1999 ENRCCI = 7000)

Capital Costs (In Millions)
Storage Diversion Odor Control
Project Facility Structure Facility Total
Storage Basin — 6 MG $25.7 $0.3 $1.5 $27.5
Storage Pipes — 6 MG $30.7 $0.3 $0.9 $31.9
Storage Basin — 14 MG $43.3 $0.3 $2.2 $45.8

Operations and maintenance (O& M) costs were developed from the following cost equation, the basis for
which includes pumped dewatering of the facility, automated washdown, one ingpection and maintenance
vigt per month, and a cleaning following each sorm event. These assumptions are discussed in more detall
in the memorandum in Appendix E.

$ = (4,790 * storage volume in MG) + (800 * number of events per year) + 7,300

Based on this equation the annua O& M costs were caculated for afew recurrence intervas as
summarized in Table 3 below.

Table 3: Estimated O& M Costs (1999 Dallars)

Tank Size Period Between Cleanings (Years)
(MG) 1 2 4 5
6 $ 37,000 $36,500 $ 36,200 $ 36,200
14 $ 75,000 $75,000 $ 74,500 $ 74,500
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KING COUNTY - NORTH CREEK STORAGE FACILITY FIGURE 3
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